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Viviamo (gia) in un mondo di

Intelligenza Artificiale



W R |_ D Artificial Intelligence as a Driving Force for the Economy and SQcief¢ | a 0SSy [
ECONOMIC key theme at the World Economic Forum's Annual Meeting 2024

FORUM

IGenerative Al; Steam Engine of the Fourth Industrial
AducationMeets Al Revolution?

AThe Expanding Universe of Generative Models

860 on AlRegulations

Ainnovation

Aal: The GreaEqualise?

Arechnology in a Turbulent World

AT hinkingthrough Augmentation
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of some technology that we sort of feel that we cannot
O2YyGNREt AGX 6S OFyy2i dzaS A

T Satya Nadella, CEO, Microsoft


https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/the-expanding-universe-of-generative-models
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/finnovation
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/industry-applications-of-generative-ai
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/industry-applications-of-generative-ai
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/ai-the-great-equaliser
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/understanding-augmentation
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/360-on-ai-regulations
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/turbocharging-learning-while-mitigating-risks
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/technology-in-a-turbulent-world
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Machine Learning, Pattern Recognition gestemilogicia vincoli)



Machine Learning, Pattern Recognition KeypointsSIFT)



Machine Learning

4 s
Humanexperience . FKnowleéIge and
based = | s eature Extraction
Modeling ' - ..
\ . ., .
Model Definition
(by Learning)

Inference
and Action

The Classical Machifieearning based, Humagxperience based pipeline
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Anomaly Detection via Discriminative Convolutive Neural Networks pipeline

triplet loss con margine m



Anomaly Detection via Generative Convolutive Neural Netwengsiline
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Deep Learning

Humanexperience / Embedded Knowledge \
Extraction
based | | Knowledge X : ]
Oversight |

Model Definition
(by Learning) max{lf(a), fip)! - Ifa), fm)l, m)

Inference/Generation
and Action

The Classical Supervised Deep Learning based pipeline
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Welcome Transformer! ( 2017) [omon [ ow [ oo [ 50w ]

Decoder-Only Architecture
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Yy I Add & Norm : Depiction of a decoder-only language modeling architecture (created by author)
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(shifted right)

Generative and Attention based: text generation



M2 Transformer by UNIMORE*

Abaseball player is
throwing a ball to
another player.

Decoder
Layer N

Decoder
Layer 2
Decoder
Layer 1

Encoder
Layer 1

Encoder
Layer N

[M.Comiaet al. CvPR202d).5 Milllion Data; 38.4 Milllon Param elc)s ey g

Al Generativa

- Apprendimentosupervisionato
- Conoscenzamplicita
- Generaziondi informazione

Transformer:

A cat sitting in a window sill looking out

M?2 Transformer:



AlGenerativa
Universal Captioner by UNIMORE*
- Apprendimentosupervisionatae
semtsupervisionato
- Generazionali informazione
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Transformer Encoder ] J Transformer Decoder Standa rd Ca ptioner:
J l EEEEEER) A man is talking on the phone

sitting at a desk.

Universal Captioner:

President Obama talking on
[M.Corniaet al. 1IICV 20285.7 Million Data; 21®illion Parameters the phone in the oval office.



Modellifondazional{(LLM, LMM, LVM)*
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E.Bommasaret al.On the Opportunities and Risks of Foundation Models

Stanford HAI 2021

Information -
Extraction

Image

A Captioning

=

Object

B ' ‘Recognition
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Following ..

Algenerativa

- Apprendimentoselfsupervisionato
- Conoscenzamplicita/pre-trained
- Downstream tasks

@ OpenAl

GPT3: 17BilllonParameters
GPT4: 1.8 Trillion Parameters
GPT4: 13rllionData (Token)

GPT4: 63illlion$ training




Foundation Models
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Humanexperience| Implicit Embedded A Foundation
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and Action

Domain (also
continual) Adaptatio

The Classical Supervised Deep Learning based pipel




@ Amazon-owned @ Chinese Google @ Meta/Facebook @ Microsoft @ OpenAl @ Other
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ModelliGenerativPretrained in Computer Vision
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ModelliFinetuned in Computer Vision by UNIMORE
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Modelligenerativied interattivi per Generardesto

@ You

Dammi la ricetta di un risotto con guanciale e cacio Romano per due persone. Con
anche le quantita, anche del riso

What if | want with cascade = True such that | also delete the elements in
EmebddingStore?

©) chatGPT
Ecco una ricetta semplice per un delizioso risotto con guanciale e cacio Romano pe

Q ChatGPT

If you want to delete entries from the “CollectionStore” table and also automatically

due persone: delete related entries in the “EmbeddingStozxe " table (i.e., perform a cascade delete),

Ingredienti you need to ensure that your database schema is set up to support this behavior.

Cascade delete is a relational database feature where deletions in one table cause

* 2009 di riso Arborio o Carnaroli (ideale per risotti) deletions in another related table.

* 100g di guanciale tagliato a cubetti

* 50g di cacio Romano grattugiato Here's what you need to do:

* 1cipolla piccola finemente tritata

- 600m! di brodo di pollo o vegetale Define Cascade in Your Database Schema: First, ensure that your database schema s

* 1bicchiere divino bianco secco set up with cascade delete rules. This is usually done at the database level through

* 2 cucchiai di olio extravergine di oliva foreign key constraints. In your case, you would set up the foreign key in

* Sale e pepe nero q.b. *EmbeddingStorxe " that references "CollectionStore to cascade deletes.

* Prezzemolo tritato per guarnire (opzionale) If you're using an ORM like SQLAIchemy to define your schema, you can specify

. cascade rules in your model definition. For example:
Procedimento:

[°) Copy code

In una pentola capiente, scalda l'olio e soffriggi la cipolla finché non diventa ResearCh
trasparente.

Aggiungi il guanciale e cuoci finché non diventa croccante. --tablename__ =

Aggiungi il riso e tostalo per un paio di minuti mescolando continuamente.

Versa il vino bianco e lascialo evaporare.

Aggiungi un mestolo di brodo caldo e mescola. Continua ad aggiungere il brodo, ui L
mestolo alla volta, aspettando che il riso assorba quasi completamente il liquido

prima di aggiungere il successivo.

uuid = Column(UUID, primary_key=




ModelliMultimodaligenerativie Retrievahugmented

The unusual aspect of this image is a man
--  ironing clothes on the back of a minivan. 4+
é This is not a typical place to iron ...
( )

A

MORE: Multimodal Retrieval Augmented Model

Proudly developed by AlmagelLab within FAIR

Large Language Model (LLM)
—— { e

What is unusual about this image? Please
‘ output the bounding box of the man.

_..YisualDislogue |
1
>
___________________)

Visual
Encoder

e

pmm————tm e mm

Che modello & quest'auto? E quanto potrebbe costare?

L'auto nellimmagine € una Ferrari, che € un'auto sportiva di lusso. | prezzi di una Ferrari possonoe variare a seconda del modello
@ specifico e delle caratteristiche, ma in generale, i modelli di Ferrari sono costosi e di alto livello. Ad esempio, il Ferrari 458 Italia, uno

dei modelli piu popolari, ha un prezzo di base di circa 200.000 dollari negli Stati Uniti. Tuttavia, i prezzi effettivi possono essere piu alti

a seconda delle opzioni e delle medifiche personalizzate. M O R E

0 Non ho abbastanza soldi purtroppo ) Ma se volessi vederne una, dove potrei andare? lo sono di Modena.

Un prototipo di UNIMORE

Se sei a Modena, potresti visitare il Museo Ferrari Maranello, che mostra una vasta collezione di auto Ferrari, tra cui modelli storici e
@ nuovi. Il museo offre un'esperienza unica per gli appassionati di Ferrari e offre l'opportunita di vedere da vicino le auto da corsa

Incltre, il museo offre visite guidate, mostre e un negozio di souvenir per i visitatori



ModelliGenerativin Robotica
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Understanding the environment
Visual Language Navigation**
Interacting with humans (by language) for goal, and impact definition
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A black stove in a living room with
a table.

a bed and a

A bedroom with
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R.BigazziFLandj SCascianelliLBaraldj M Cornig RCucchiardocus on impact: indoor exploration with intrinsic

motivation TEEE Robotics and Automation Letters 7 (2),-2982

Prof. RitaCucchiara UNIMORE



Al Generativaun solgparadigma

https://www.goatai.it/




AlGenerativaun soloparadigma

192

256

RGB+HSW#

29 layers with about 5M trainable parameters

A

256

¢6T

probability map

- Conv+ BatchNorm + ReLU

- Dropout

- Pooling Upsampling - Conv+ BatchNorm + Sigmoid




Al Generativaun solgparadigma
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Al Generativaun solgparadigma

UNIMORE @) YOOX -
UNIVERSITA DEGLI STUDI DI :) NET-A-PORTER

moDeNA E ReGGio EmiLia - Almage™ GROUP

https://ailb-web.ing.unimore.it/dresscode/dataset
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Al Generativaun solgparadigma
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Transformer \.\
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Synthetic, privacy preserving
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Al Generativaun solgparadigma
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Definizioni

| 'intelligenza artificiale (Al) si riferisce a sistemi che mostrano un comportamento intelligente
analizzando I'ambiente e prendendo decisioni — per obiettivi specifici € con un certo grado di
autonomia. -

«Al in Europe», Commissione UE 2018
WL aeaildsSYQ -waSddgyatem desighe®t A y S
operate withvarying levels of autonomyhat may exhibit
adaptiveness after deploymeiind that,for explicit or implicit
objectives,nfers, from the input it receives, how to generate
outputs such as predictions, content, recommendations,
decisions that can influence physical or virtual environme

Art.3 Al Act ParlamentoEuropeol2 Marzo 2024)

"sistema di IA"; un sistema automatizzato progettato per funzionare con livelli
di autonomia variabili e che puo presentare adattabilita dopo la diffusione e
che, per obiettivi espliciti o impliciti, deduce dall'input che riceve come
generare output quali previsioni, contenuti, raccomandazioni o decisioni che
possono influenzare ambienti fisici o virtuali;



Considerazionil
- ImplicazioniEconomiche
- ImplicazioniGeapolitiche

- Implicazionsociall




A Nella vita individuale
A Nella societa

A Nel lavoro

Entusiasmi Rischi

Opportunita Pregiudizi

*The state of Ai Generatiyattps://www.mckinsey.com/~/media/mckinsey/business%20functions/quantumblack/our%20insights/the%20state%200f%20ai%20in2RePeP3Pse%20ais%20breakout%20yearithe
state-of-ai-in-2023-generativeaisbreakoutyear vf.pdf

FFOA{GFGSYSyld LIF (KS | A NBgsKdg¥akstratedy.edted@o@&bit/Bbéary/glemdessfrtemanthirahimaai-process



https://www.mckinsey.com/~/media/mckinsey/business%20functions/quantumblack/our%20insights/the%20state%20of%20ai%20in%202023%20generative%20ais%20breakout%20year/the-state-of-ai-in-2023-generative-ais-breakout-year_vf.pdf
https://www.mckinsey.com/~/media/mckinsey/business%20functions/quantumblack/our%20insights/the%20state%20of%20ai%20in%202023%20generative%20ais%20breakout%20year/the-state-of-ai-in-2023-generative-ais-breakout-year_vf.pdf
https://digital-strategy.ec.europa.eu/it/library/g7-leaders-statement-hiroshima-ai-process

Verso un cambiamento dei modelli

economici?
IA
A Knowledge-based Economy E Sa
A Data-Driven Economy g, ¢ @
Knolwdege -based Economy Data -Driven Economy

*Rita Cucchiaralntelligenza Artificiale oggi: la cooperazione umana e digitale a fondamento della ndoase@lEconomy. Hera White Paper 2023



